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Kel'man, V, M., Peregud, B, P., Skopina, V. I, 
‘Ne scene rede ERATE RN coe 


A Short Magnetic Lens With a Distributed Winding 


Zhurnal tekhnicheskoy fiziki, 1959, Vol 29, Nr 10, pp 1219- 
122h (USSR) 


The paper describes construction and design of short magnetic 
lenses with distributed windings, to be used with a 4 -spectrometer 
having an electro-optical circuit analogous to that of an optical 
prismatic spectrometer [Ref 1, 2]. Such lenses are considerably 
lighter than those having a standard winding, they use less 

power for their operation, and do not require any alignment with 
the axis of the vacuum tube, The nearer the center of the vacuum 
tube the coil is, the longer it is, the number of turns of each 

of the concentric windings increasing towards the transverse axis. 
The calculation of distribution of ampere-turns density may be 
made for any desired distribution of the magnetic field. To this 
purpose the equation given by Glaser [Ref 3] is used, the equation, 
written in terms of Hankel functions, representing an expression 
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for the calculation of required amperc-turns in the coil winding. 
In line with the proposed desivn tue authors designed and con- 
structed three such lenses. These were tested ina Spectrcemeter, 
and the data obtained by measurement are compared in curve form 
with the calculated values, The method of measurements made ig 
not described, but it is stated that the accuracy obtained was 

’ +0,3%. For the lenses tested the magnetic ficld leakage was 10 

: times smaller than in standard lenses; it may be reduced still 
further by prope: screening. When screening of lenses with 

ct distributed winding was used, the vertical Component of the 
earth magnetic field was reduced by a factor of 15. A table 
is given in which are shown the design data of the lenses dis- 
cussed in the paper as well as those of a standard lens of e- 

. qual magnification. The table shows that the number of turns 

of a lens with a distributed winding, the power it uses, and 

its weight are smaller than, and that the current density is 

Greater than, those in a standard lens, There are 7 figures 

and 3 references, 2 Soviet, 1 British, 


ASSOCIATION: Institute for Technical Physics, Academy of Sclences, USSR 
(Fiziko-tekhnicheskly institut, AN SSSR). 
SUBMITTED: April 7, 1959 
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Kel'man, V. M., Metskhvarishvili, R. Ya. 
rare ease eee 


Exact Measurement of the Ratiog of the Internal Conversion 
Coefficients of y-Quanta With Energies of 411.8 kev in 
Hg! 98 (Tochnoye izmereniye otnosheniy koeffitsiyentov vnutrenney 


konversii y-kvantov 3 energiyey 411.8 keV v we '?°) 


Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, 1959, 
Vol 36, Nr 3, pp 694-696 (ussR) 


In the presentpaper the authors publish the results obtained 
by measurements of the ratios of the internal conversion 
coefficients carried out by means of a 7-spectrometer with 
sufficient resolving power. Ag already shown (Refs 1-3), elec- 
tric quadrupole radiation (E2) is concerned in the case of 

the 411.8 kev y-quanta emitted by excited Hg'78 nuclei. Figure 1 
shows the inner conversion lines of y-qunata on the L-sub- 
shells of Hg'’°, figure 2 shows the same for the M, N and 0 
shells, and figure 3 ghows the conversion lines on K, L, My, 

N and O shells of Hel 8, recorded by means of a spectrometer 
with double focusing. Results: K/L = 2.69+0.02 
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Exact Measurement of the Ratios of the Layggnal Conversion Coefficients of 
y-Quanta With Energies of 411.8 kev in Hg!78 


Lp: bry t Ly = 1: (1.05 + 0.02) : (0.45 + 0.01) 


LiM:iN :O0=# 1 : (0.252 + 0.004) : (0.077 + 0.004):(0.018+0.002) 


A table lists conversion coefficient ratios (E, = 411.8 in 


H¢178) which are taken from references 1, 2, 3, 7, 8, 9 and 
from the present paper. There are 3 figures, 1 table, and 
9 references, 5 of which are Soviet. 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut 
(Leningrad Physico-Technical Institute) 


SUBHITTED: July 29, 1958 
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AUTHORS: Kel!man, V. My Bg eenvestebyel yh eta SU Ge ere 
Preobraznenekiy, Be Key Romanov, V. A., Tuchkevich, ¥. V. 


TITLE: The Multipolarities of y-Transitions in tn'©9 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 37, Nr 3(9), pp 639-642 (USSR) 


ABSTRACT: The y-spectrum and the spectrum of the conversion electrons 


of excited on! 99 nucled has already been investigated by 
several authors. In the present paper the level scheme of 


the considerably deformed tn’ ©? _oucieus and its particular 
charactoristics are first discussed (Fig 1, Ref 4). In the 
following, the authors give several results obtained by 

measurements of the ratios of y-conversion coefficients to 


the L-aubshells of Tm'©? (B, = 63, 94, 110, 130.5, 177, and 


198 kev). Further, the multipolarities of the transitions 
were determined and for mixed radiations the percentage of 
the components was determined. The intensities of the con- 
version lines were measured by means of B-spectrometers. As 
Card 1/3 a source a thin Yb'9-layer on an aluminum foil was used. 
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The Multipolarities of y-Transitions in mm’ 99 Sov /56-37-3-8/62 


‘The production of this source is described in detail: A tan- 
talum target was irradiated with 680 mev protons on the 
synchrocyclotron of the Ob"yedinennyy institut yadernykh 
issledovaniy (Joint Institute of Nuclear Research); The 
rare-earth elements produced were separated by jon exchange 
(using the cationite KU-2) and subjected to a process of 169 
preparation which is described. Finally, a Lu-fraction (Lu ) 
was obtained on the aluminum foil, which goes over into Yb! 
with a half life of~2d. Pigure 2 shows the conversion lines 


of 177 kev y-quanta onto the L-subshells of on! ®?, and figure 
3 shows the same for 198 kev y-quanta. In both cases also the 
Lin and Lyyy7maxina are distinctly marked beside the steep 


L,-peak. The results obtained by theye investigations are 


shown in a table. Thus, the following was e.g. obtained for 
the 177 kev transition: 
Lyibypibyyy= 1: (0+2440.01) : (0.137+0.006); Ly1/by : 82% M1+ 


+ 168% E2, Lyyy/hy : the same mixture. 
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The Multipolarities of y-Transitions in Tm sov /56-37-3-8/62 


For the 198 kev transition the following is given: 
Bibyythyyy" 1; (0.135+0.002): (0.063+0.001); byy/by: 93% M1 + 


+ 7% E2, Layy/by: 90% M1 + 10% E2. There are 3 figures, 1 table 


and 15 references, 8 of which are Soviet. 

ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut Akademii nauk SSSR 
(Leningrad Physico-technical Institute of the Academy of 
Sciences, USSR) 


SUBMITTED; April 9, 1959 
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AUTHORS : Kel'man, V. M., Yavor, S. Ya., Fishkova, T. Ya. 
eee 
TITLE: Achromatic Magnetic Mirrors 


PERIODICAL: Znurnal tekhnicheskoy fiziki, 1969, Vol 39, Nr 2, 
pp 129-137 (USSR) 


ABSTRACT: To achieve a deflection or displacement of non- 
monochromatic beams of charged particles without sep- 
arating them according to energy, Kel'man and Lyubimov 
(Izv. AN SSSH, ser. fiz., 18, 155, 1954) used a mag~- 
netic mirror whose magnetic field vector potential A 
satisfies the equation: 


(A, == Alyz)=Re [—2ey-+iey J, Ay = Ay=0, (1) 


where H. and k are constants. For a particular choice 
> eho 
Card 1/13 of k, one can find an angle a. for the incoming 
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particles, such that all particles of various energles 
entering the fleld at that angle Jn the central piane 
deseribe similar trajectories and emerge out of the 
field at the point of entrance as a single beam 


(see fig. 1). 


Fig. 1. Similar trajectories in an 


achromatic magnetic mirror. (a) 


angle of incidence; (a,) angle of 
reflection. 
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In addition to checking the known values of a, for 


k = 1 and k = 2, the authors of this paper evaluated 
the necessary k's for angles (_, = 30° and Q, = 45°, 


Mirrors with @. = 30° angles arranged along sides of 
an equilateral ?riangle or mirrors with a. = 45° 


forming a parallelogram could then be used to maintain 
closed trajectories of particles. The authors start 
from the solution ofthe differential equation of 
motion for charged particles in the central plane 

of a two-dimensional magnetic field, which for the 
initial conditions Se tees O has the form: 


; is y sing 
era tend ‘0 
= bon ee 1S ONO 22 dy. (5) 


/ Aa Loe eee ) 
‘ te ee | 
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SOV/57 -30-2-1/18 
Here e, m, and v are charge, mass, and velocity, 
respectively, of the particle; c is velocity of light; 
m 
m= Sete eee) where mo is rest mass of the particle. 
272 
Vi-v"/c 


In the central plane (z = 0) the field has the value: 


H,=H,=0, H,= Hur", {4) 


where k can take integer and fractional values. Using 
the known values for k versus d,: k=l, a, = 90°; 
k = 2, GQ, = 40°; and k = 3, G@, = 28°, the authors 
constructed an approximate curve k = k(a,)- Choosing 


approximate k values, they calevlated curves by per- 
forming numerical integration of Eq. (5). Typical 
curves arepresensed on Fig. 3. From the form of the 
curve they could decide if k should be increased or 
decreased to obtain the desired correct curve. 
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Fig. 3. -Trajectory of charged particles in the 
central plane of the mirror, with k = 2.75 at ine 
cidence angles of 28, 30, and 32°. 
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The results of calculations are contained in Table A. 
Table A. (a) Initial conditions; (b) data obtained 
by mimerlcal dntegration of system of Eqs. (7 ); (c) 
dara obtained by rmurertecal intermration of Riiupregiu's 
Ey. (10); (d) degrees, 
. a b c 
k eee 
LS Tw fe a4, Yt | ro Th We th 
dgrves dequees| cin degrees slegrees | cm cm degrees | cm : 
2 40.7 3 —74 | —071 1.88 — _ 
2 40.7 0 —2.6 0.76 | —1.12 _ _ 
3 27.6 3 40 | —0.61 1.67 _ —_ 
3 27.6 0 —17 | —1.18 1.90 - _ 
1.81 | 45 3 | —9.2 | —0.84} 2.01 | —5.4 2.08 
181 | 45 0 —04 0.70 | —1.92 | ~—2.6 | —2.58 
2.75 | 30 4 09 | —067j] 1.68 8.2 1.82 
2.75 | 30 0 24 1-026) 1.08 det 1.17 
Card 6/ 13 2751 30 | 0 42 | -0581--008} 101 4.67 
fa. 
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This table contains also data about trajectories not 
Lying in the central plane, obtained by two, methods. 
One is by numerically integrating the exact system 
of equations of motion: 


k 


21)? 
de C4 cle Wt eos (kare ty +), 
k 
;. ees i ad z . z 
de a= itis wy (yt 2 2? [y cos (« arc ty 3) pans (k arCMe #)) ‘ 
2 
2 2% 
es + tito (y? - 22)" — ? cos (kare te =) |, @ 


ot slfa = (y? af “"[ ysin (Kare ty =)— z.e0s (kare ty =)| x 
: 


» 4 clla Wt 2 cos (kare te £) | 
x [c gles a Kare ty >) |e } 
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where s is length of path traveled by the particle, 
C is a constant which 15 a function of initial 
conditions. Tne other is by integrating the 
approximate equation by Khurgin: 


die _[ (ela fe tt — 2 (IP sine | (10) 


ds? L\mov 


x denotes the angle between the X¥ plane and initial 
p Pticle direction for particles starting in the central 
plane (see Fig. 6); 2, 1s the initial distance from the 


XY plane. tar particles entering the field parallel to 
the XY plane; Y; 4s the angle between direction of the 


exit of the particle and the central plane; a, is che 


angle between the projection of that direction in the XY 
._plane and the negative Y axis direction, In all 


cases the quantity aay was equal to 0.04 per cm . 
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Figure 6 represents an interesting case where a parti 


cle entering the field 
parallel to th 
comes out again parallel to that iene central 


lane 
(curve 2), 


A field with such a s 
A pecial k value can ¢ 
for displacement of parallel beams of oe ree 


various energies, 
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Caption to Fig. 6. 


Fig. 6, Projections on YZ and XY planes of two 
space trajectories in a field with k = 1.81. Initial 
conditions: trajectory (1): Xo = Vo = 2% = 90, 


o ce) 
a, = 45. Y, =3 3 trajectory (2): x, = y, = 
= @em, GQ, = 4D, ay =O. Crosses indicate 


trajectories with the same initial conditions, but 
computed using the method of Khurgin. 


! 
t 


Using a method described by Kel'man and Lyubimov, the 
authors constructed a field for k = 1.81, and its values 
agreed fairly well with Eq. (4). Further improvements 
were obtained by means of additional windings on 

the shielding and the magnet Jaminas. The authors 
point out that one can obtxuln the desired result, 
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nonmono- 
TWO 

mirrors with a lateral displacement of p les of 

different energies in the manner indicated on Fig. 10. 


Fig. 10. Deflection of a nonmonochromatic beam by 
means of two mirrors with noncompensated displacements. 
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There are 10 figures; 1 table; and 6 references, 5 
Soviet, 1U.S, The U.S. reference is: W. K. H. 
Panofsky, J. A. McIntyre, Rev. Sci. Instr., 25, 287, 
1954, 


ASSOCIATION: Physico~technical Institute AS USSR, Leningrad (Fiziko- 
tekhnicheskiy institut AN SSSR, Leningrad ) 


SUBMITTED: July 6, 1959 
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Kel'mans Vi. Mer€ereends B. P., Dolmatova, K. As; 
Luzyanin, I. D. 

Vertical Focusing of an Electron Beam Using 
Cylindrical Magnetic Lenses in an Axtially Symmetrical 
Radtally Increasing Magnetic Field 


Zhurnal tekhnicheskoy fizik!, 1960, Vol 30, Nr 2, 
pp 153-158 (USSR) 


Kel'man and others (ZhTF, XXVIII, 1056, 1958) and 
Vandakurova (ZhTF,XXVIIL, 1065, 1958) showed that 
radially arranged magnetic lenses may produce a 
vertical focusing of electrons moving in nearly 
circular, or spiral, orbits. The present paper 
describes experimental investigation of an electron 
motion in a radially increasing magnetic field whose 
defocusing effects are compensated by means of 
cylindrical magnetic lenses. ‘Two equal ring- 
shaped flat coils (1) are producing the required 
field (see Fig. 1). 
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Vertical Focusing of an Electron Beam 130" 
Using Cylindrical Magnetic Lenses in an SOV /57 -30-2-4 /13 
Axtally Symmetrical Radtally Increasing 

Magnetic Field 


Fig. 1. Diagram of experimental setup. (1) Coils 
of guiding field; (2) focusing systems; (43) holders; 
3} chamber; (5) inJector; (6) sereen; (7) rod; 
8) window; (9) jumper; (10) insulation. 


Experiments were performed with two pairs of colls 

with a mean radius of 55 and 35 cm. The spacial 

arrangement of the focusing system (2) is shown on 
+ 


Fig. 4. 


Fig. 4. Focusing 2 
system eon 
diagram), (2a) Copper 
rod} i vertical 
jumper; (4) chamber. 
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Vertical Focusing of an Electron Beam 712307 

Using Cylindrical Magnetic Lenses in an S0V/57-30-2-8/i5 
A“ially Symmetrical Radlally Increasing 

Magnetic Field 


As seen, the entire system is a continuous circuit. 
The direction of horizontal field components of 
adjacent magnetic lenses 1s opposite. The vacuum 
chamber (4) has an inner radius of 17 cm and an outer 
of 35 cm. It 18 2 cm high. The betatron injector 
.5 18 of standard type with deflector 18 cm fron the 
axis of the system. It could be rotated in the 
horizontal and vertical plane. The: angie of diver- 
gence of the beam is 59. The path of the beam was 
observed by means of willemite covered screens, 
while for intensity measurements the screens were 
replaced by copper plates, and the resulting 


counters teste thin windows covered with thin 


organic glass (see Fig. 5. The injection was 
continuous by means of a constant 4 to 8 kv 
potential. In the case of the 35 cm coil of the 
guiding field with 8 kev electrons and 1,400 
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Axitelly Symmetrical Radially Increasing 
Magnetic Field 


ig. 5. Diagram of 
ae ae eeeepation of 
screens and end-coun- 
ters: (1) injector; 

2) screen;(3) counter; 
4) plate shielding 
the scattered X-ray 
radiation. 
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ampere-turns on the coils, the authors found on 
the screen Nr ! the beam to be well focused 

in the radial direction but completely out of focus 
4n the vertical direction. A 300 a current in 
the focusing device reduced the beam +o an 
approximate circle of 3 mm diam. The screen Was 
at a distance of 24 em from the axis of symmetry. 
The authors used the 55 cm coil to measure the 
average intensity at a fixed equilibrium orbit. 
The results are on Figs. 8 and 9. On Fig. 9; 

N, and Ny are the counting rate intensities from 


the radiations originating at the screens Nr 2 and 
Nr 4. One sees that while without focusing the 
intensity after one half of a turn drops more than 
15 times; for currents of more than 300 a the ratio 
4s of the order of unity. There are 9 figures; and 
Card 6/8 2 Soviet references. 
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Fig. 8. Beam Intensity versus current intensity in 
the focusing system at an angular distance of 


135° from the injector. Na 
rate at a current I,; N = intensity of counting 


~ intensity of countlny 
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AUTHORS : Kel'man, Ve Me, Knyaz'kov, L. Ge» and Vasil‘yeva, Ye. K. 
ears STEED TT a eeaeal 


TITLE: A Magnetic System With Double Deflection Used in Mass 
spectrometers With Strong Dispersion 
71 


tin 
PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1960, Vol. 30, No. 10; 
pp. 1193 - 41198 


TEXT; Two schemes of mass spectrometers with double focusing are de~ 
scribed, for which 4 magnetic syatem consisting of two oppositely direct- 

ed magnetic fields generated by round poles is used. The basic scheme of 
one of these spectrometers ise shown in Fig. 1- It ia shown that the dia- Wy 
persion of this spectrometer may be increased arbitrarily by enlarging 

the distances 1, and 15° The optical magnification of the spectrometer 


remains equal to unity. The second scheme is ghown in Fig. 2. For the 
purpose of repeated acceleration of the ion beam, this spectrometer is 
complemented by 6 telescopic system shown in Fig. 3) which consists of 
two immersion lenses. The formulas derived indicate that also the 


card 1/3 


Teh 39 SERDAE TES “ : Sree et =I . 
2 y4 PPaSISHE ms ae Zz E 5 pn ea | 
ms fa SR EOE TONE DS SEE Eee 
TS Ey Eee EL SES See " P= 


— 
a 


APPRO : 
VED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510014-0" 


"APPROVED FOR RELEASE: 06/13/2000 


SOA, 


A Magnetic System With Double Deflection 
Used in Mass Spectrometers With Strong 
Dispersion 


ae ti ee aa 


8727 


3/057/60/030/01 0/007 /019 
B01 3 /B063 


dispersion of this spectrometer may be {noreased arbitrarily. However, 


to prevent an excessive increase, 


Scheme is now being adjusted at the 
(Institute of Physics and 
erences: 1 Soviet. 


ASSOCIATION: F 
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AUTHORS: Kel'man, V. M., and Gall', L. N- 
_—oooo 

TITLE: Mass spectrometers with two-dimensional magnetic prism 


a 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 9, 1961, 1083-1091 


TEXT; ‘The produotion of mass spectrometers built in exact analogy +o 
Light-optical apectrometers is prevented by the absence of magnetic systems 
fulfilling the same task as optical prisms. Such magnetic systems are used 
in B-spectrometry and the authors think it possible to use them also in 
mass spectrometers. A magnetic prism (Fig 1) consists of 4 deflecting 
magnet whose poles are symmetric with respect to the plane PP (plane of 
field antisymmetry) and whose field ig two-dimensional. The magnetic field 
strength must not change in a shift along the x-axis. The angles a and B 
must be chosen so that with a certain ion pulse both cylindrical magnetic 
lenses which focus the ion beams form a cylindrical telescopic system. 

fhe authors study the conditions to be fulfilled by the angles a and ® in 
order that the focuses of the cylindrical lenses coincide, They obtain 

the two conditions 1/tana + 1/tanf = a + B and sina + sin = a/q, where d 
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is the width of the pole shoes, and Q the radius of curvature of the ion 
path in the magnetic field. If the gap width is not small with respect to 
g, the equations of motion of the ions in the magnetic field must be 
integrated numerically. Further, the authors discuss various constructions 
of masa spectrometers with magnetic prisms. First, they deal with a mass 
spectrometer whose construction is equal to that of an optical spectrometer 
(without energy focusing), taking account of the angular dispersion of 
particles caused by mass differences. Finally, they mention four variants 
of mass spectrometers with magnetic prisms in which the energy is focused 
by cylindrical or spherical condensers. Fig: 4 shows a mass spectrometer 
with energy focusing consisting of a plane magnetic prism and a sylindrical 
sondenser. Ya. Le Khurgin (ZhETF, 9, 824, 1939) is mentioned. There are 

7 figures and 6 references: 3 Soviet and 3 non-Soviet.» The two references 
to English-language publications read as follows; E. M. Purcell, Phys; 
Rev., 54, 818, 1938; C. P. Browne et al., Rev. sci. Instr., 22, 952, 1951. 


ASSOCIATION: Fiziko-tekhnicheskiy inatitut im. A. F. Ioffe AN SSSR Lenin- 
grad (Physicotechnical Institute imeni A. F. Ioffe of the 


AS USSR, Leningrad) . 
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AUTHORS: Kel'man, V. M., and Yavor, S. Ya. 
TITLE: Achromatic four-pole electron lenses 
PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 12, 1961, 1439-1442 


TEXT: Achromatic lenses for electron microscopes are studied. This kind of 
achromatic lens can be an assembly of two four-pole lenses ~ one electro- 
static and one magnetic. The symmetry plane of the electric field will 
coincide with the plane of antisymmetry of the magnetic field. The electri- 
cal and magnetic forces acting upon the charged particles have to point in 
opposite directions. The authors only considered the case in which the 
electrostatic and magnetic fields are superimposed. The advantage of this 
design is that in paraxial approximation all particle trajectories may be 
considered achromatic. The relativistic equations for the trajectories of 
the charged particles in the lens are 


x" = xf(z)Q(v) = 0 
y" + yf(z)Q(v) = 0 
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eH ek 
where Q(v) = = - —< . f(z) determines the dependence of the electrical ind 
mv 


magnetic scalar potentials on the z coordinate. m= relativistic mass. A 
possible design is shown in Fig. 1- Another design could be with hyperbolic 
poles and electrodes, with or without laminated electrodes between the 

main ones. G. A. Grinberg (Izbrannyye voprosy matematicheskoy teorli 
elektricheskikh 1 magnitnykh yavieniy, M.-L.s 1948) is mentioned. Phere 

are 3 figures and 4 references: 1 Soviet and 3 non-Soviet. The 2 rever- 
ences to English-langusege publications read as follows: F. Grivet, A. 
Septier. Nucl. Instr. wleth., 6, 126, 243, 1960; M. Y. Bernard. o. tes 236, 
185, 1953. 


ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR 
Leningrad (Institute of Physics and Technology imeni A. F. 


Ioffe AS USSR, Leningrad) 


SUBMITTED: January 26, 1961 
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TITLE: - Motion of charged particles ina uniform magnetic field the 
strength of which is linearly dependent on time 


Sysoyeva, L. Ne 
PERIODICAL: © Zhurnal tekhnicheskoy fiziki, ve 32, no.» 1y 1962, 22-29 
TEXT: The motion of charged particles of mass m and charge e was studied 


in a uniform magnetic field H, = Ht + Hy. Hy and H, are constant. The 


electric field created by the variation in magnetic field strength is showm 
as Ey = -Hor/2c. The equations of motion for a charged particle in a 
nonrelativistic approximation read: 


n(¥-r $7) « “r9(H t + H,) BA (775) . Pesa 2 -2% (Ht +H,), mf - 0 | 
J oso v' rat 7S 20 C ° ; Lien aan 
From the latter equation it follows that z = it + %, (3), where 25 and @, | 

{ 


are constant. Thue, the particles travel in an r-¥ plane moving along the | 
g-axis at constant velocity. By substituting ‘ 
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(A) 


in the equations of notion, one obtains 


p—rP RP (ot rm) _ (4)-(5). 
° ; (rs) = oy — rt (wt- «). 


Using the complex function U = rexphi(y + + Ot 2/2 + wh, this system can ve 
be represented in the form if + @, + +0,)° vu = 0 (7). 


me ee 


Uay/t+et (ey, + wa e0 ee, cn ‘(B) 


is a solution of (7), J,, being the Bessel function. The constants in (8) 


are determined with the aid of an initial value problem, and 
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v= py (ry 60 i shat Dy 2) J 2 | 


; ole eseinoesillfon (x) J; GQ) Ju, 0) J», (x)]}, ° q 3) 
: | otto / i 
~~ Si Bag if On Bag | 


is obtained ap peluttons _Sinoe ris the amount of the complex function Uy, 


one has. i 
r= OT ae Ve [Ato a P (Ad8) —Jy Cen 2 es 
Bal CARON IL @) Ly EVI CY HHS dS CV | 
- Coo nodule . (14) | 
et 114) -(15) 6. 
Pana does == Xy— X-- are tg earners he, Foltt) — man yin y, =) Rasy 
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(3)_.(14), and (15) fully describe the motion of a charged particle in the’ 
given magnetic field. A thorough atudy shows that if a particle moves 
long enough ite kinetic energy is almost linearly time-dependent. The 
results are applied to a number of special cases. There are 9 figures, A 
and 2 non-Soviet references. The two references’ to English-language 
publications read as follows: Gordon, Charged-Particle Orbits in Varying 
Magnetic Fields, J. of Appl. Phys., 31, no. 7, 1187 (1960); C. S. Gardner,. 
Particle trajectories in homogeneous magnetic field with linear tine 
dependence, University of California, Lawrence Radiation Laboratory, 
Berkeley, California, Rept. 4563 (Aug. 1955). 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR im. A. F. Ioffe, 
, Leningrad (Physicotechnical Institute AS USSR imeni A. F. 
Joffe, Leningrad) 
SUBMITTED: March 27, 1961 
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AUTHORS: Kel'man, V. M., and Rodnikova, I. V. 
TITLE: New systems for mass-spectrometers 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 3, 1962, 269 - 278 


‘ TEXT: The use of an electrostatic prism and a cylindrical telescope 
system instead of deflecting condensers is studied for electron-optical 
mass-spectrometers: (a) with a plane magnetic prism and a cylindrical 
telescope system (Fig. 1); (bv) with a plane magnetic prism and an 
electrostatic. prism; (c) with an intermediate image, a plane magnetic 
prism and a telescope system of immersion lenses serving as electrostatic 
deflecting element (Fig. 5); (d) with an intermediate image and a plane 
magnetic orism and an electrostatic prism as first deflecting element. 

If in Figs. 1 and 5 the telescope system is replaced by an electrostatic 
prism, then the systems (b) and (d) are obtained. 41; Mii Mg for the 


telescope of cylindrical lenses are determined by the following equations: 


sina +s] V; 4 
Card Sf 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510014-0" 


"APPR : 
aaa OVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510014-0 


s/057/62/032/003/002/019 
New systems for mass-spectrometers B154/B102 


(17) 


"oi feaeded Bye] Mon | | 
M,. 22-3 A+ . (21 
tah VV 
where a =(3 F, = Fos 1 V43 v5 vii 2 Al; Mp3 Mo for the 
electrostatic prism are determined by the following equations: 


al = ee x (27) ir SBE Yn. (25) 


V nb 
oa a a 
(26) 


with a =f; 2. = Fy3 Vi, = ve = V,. 41 - distance between two lines in the 
focal plane corresponding to the aifference of ion mass AM; ur - increase 


of horizontal plane; Mp -~ increase of vertical plane. The systems (a) and 
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(b) do not include an additional diaphragm for retaining ions with an 
energy considerably aifferent from the given energy. Thus only ion 
sources provided for beams with small dispersion of velocity can be used. 
fo avoid this disadvantage an. intermediate image is introduced as shown 
in the systems (c) and (ad). In these systems Al, i, Mare given py the 
following equations: 
apa singel [Pe py Ae (43) 


ZeosB = =—YV | ” 


= cosa Mon Fut 1 
Mp. Ma.eMu 0.= "Seah Foy Fen a 
Fe Fuca Sat S VM 
My. = Mo.2.Mus.=— Fo Fey tas * (42) 
ahere A, 4, and 
Me et \ a Fy.2 (31) 
io. cos fs Vy we Prt 
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(36) 


(40) 


0 ao 
If V,>V, (system c) or viv, (system d), then tg 4, = tg ¥4,7 0. Tf 
V,>V, (system c) or Vj7V, (system ad), then tg a, = tg A, <0. There are 


6 figures, 2 tables, and 5 Soviet references. 


ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR 
Leningrad (Physicotechnical Institute imeni A. F. Ioffe 
AN USSR Leningrad) 


SUBMITTED: July 31, 1961 


Fig. 1. Electron optic scheme of mass-spectrometer with plane magnetic 
prism and cylindrical system for V,>V,- 4 - plane magnetic prism; 
Cara 4/6 
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2 - telescopic system of cylindrical lenses (represented schematically in 
the form of an equivalent double layer); 3 - electron collimator lens; 

4 - focussing electron kns. A - object; C - image. 

Fig. 5. Slectron optical scheme of mass-spectrometer with an intermediate 
image in which the telescopic system of immersion lenses serves as 
electrostatic diffraction element (¥, >V,). 1 - plane magnetic prion; 


2 - telescopic system of immersion lenses; 3 - collimator lens of the 
electrostatic analysator; 4 - focussing lens of the electrostatic 
analysator; 5 - collimator lens of the magnetic spectrometer; 7 - inter- 
mediate immersion lens; 8 - diaphragm; A - object; B - intermediate image; 
C - final image. , 
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‘ (Particles (Nuclear physics)) (Nuclear physica-~-Instruments ) 
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AUTHORS: Kel'man, V. M., Peregud, B. P., and Skopina, V, I. 


TITLE: A precision prismatic spectrometer I. Electron-optical 
scheme and design |! 


PERIODICAL: Zhurnal tekhnicheskoy, fiziki, v. 32, noe 12, 1962, 1446-1464 


TEXT: A magnetic: beta spectrometer developed in the FTI imeni A.F.loffe ae 
AS USSR is described which makes it possible to investigate the electron y 
spectrum of radioactive isotopes both with great resolving power and with 
great aperture ratio, also determining the eleotron energy with great 
accuracy. The electron-optical system (Fig. 1) resembles that of an 

optical spectrometer. It is distinguished from other electron-optical 
systems in that focusing and energy separation of particles are effected by 
different units. This enables great resolving power to be combined with _ 
comparatively large solid angle, large area of source and great aperture 
ratio. In the gap of the deflecting magnet (Fig. 4) the field can be 
stabilized by a tight coupling between field strength and coil current, 
accurately to within 0.003%. The field strength of the magnet lenses can 
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be varied over a range corresponding to electron energies from 30 to 
2800 kev. The vacuum system comprises a vacuum chamber for the source, two 
tubelike vacuum chambers for the collimator lens and the focusing lens, 
a chamber for the deflecting magnet and another for the counters. Within 
an accuraoy of 0.01%, a atabilizer keeps the current oonstant in a range 7 
from 0.02 to 3 a for 20 minutes. The electrons passing through the slit can 
be registered either by two G.M. counters working in coincidence or by 
counters placed at a distance of 750 om from the slit. An automatic system 
_ controls the spectrometer according to a fixed program and records the 
results on a paper tape. There are 11 figures. 


ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. FB. Loffe AN SSSR, 
: Leningrad (Physicotechnical Institute imeni A. F. Ioffe AS USSR, 
Leningrad) 


SUBMITTED: July 18, 1962 
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Fig. 1. Electron-optical system. 


ive source, 
Legend: (1) radioact 

(2) collimator lens, (3) deflecting 
magnet, (4) focusing magnet, 


(5) slot 
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Fig. 4. Cross section of a 
deflecting magnet. 


Legend: (1) yoke of the 
mugnet, (2) pole shoes, 
(3) ooil, (4) shield. 
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AUTHORS: Kel'man, V. M., Peregud, B. P., and Skopina, Y. I. 
TITLE: A precision prismatic syectrometer. II. Resolving power, 
aperture ratio, accuracy of measuring energy and relative 
intensities : . 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v.32, no. 12, 1962) 1465-1476 / 
v 


‘TEXT: The properties of a prismatic beta-spectrometer designed in the FTI 
imeni A. F. loffe AS USSR (Zhurnal tekhnicheskoy fiziki, v- 32, flo- 12, 
1962, 1446-1464)"are described. The insfrument is adjusted by means of the 


tr'9 conversion spectrum and an RdTh deposit,. the rectangular, spurce 

(1.5°15 mm) and rectangular slit (1.5+25 ma) being arranged symmetrically. 

The optimal instrument half-width is & » 0.027% if source and slit are 

1 mm wide, the resolving power is 0.036%, if the stated above adjustment 

ig used. Characteristics are given in Table 1. The design of the vacuum 
. system and of the source attachment makes it possible to vary the distance 
. between the source and the center of the collimator lens from 121 cm down 
' to 5 cm, thereby decreasing the focal length from 127 to 28 cm. Ifthe 
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aperture diaphragm is opened 9.9 cm the solid angle varies between 0.004 


and 0.8% of 4n. If the source is brought closer to the lens, tne lens 
current i. and the angle ;, through which the source must be turned in crder 


to compensate for the rotation of the image by the magnet lenses both have 
to be altered (Fig. 3). In a range between 132 and 807 kev the mean + 
. line-wicth of the conversion spectrum lay between.0.15 and 0.21% if the 
‘source dimension was 0.6°15 mm, the source thickness 0.5 mg/cm2 and ‘the 
slit 2.5°40 mm. The aperture ratio was 0.4% of 4n in these measurements 
‘The probable deviation y» of the line-width lay between 1.7 and 15% , The 
electron momentum was calculated from the formula ; oS 


. Hp=k(h-+ = 7 
=k (I,-+ fp) = (3670 = 2) (fy — 


— 0.0025 = 0.0006), 


where a is ;iven in oersteds‘cm and Ih in amperes. The 
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relative intensities of the conversion lines lies between 0.01 and 0.8%. 
. There are 5 figures and 6 tables. 


ASSOCIATION: Fiziko~tekhnicheskiy institut im. A. F. Ioffe AN SSSR, 
Leningrad (Physicotechnical Institute imeni A. F. Ioffe 
AS USSR, Leningrad) 


' SUBMITTED: July 18, 1962 ‘ , i 


Fig. 3, i/t, and Py 28 function of the distance £4 between source and center 


of lens. Legend: (1) 1,/153 (2) Oy" 
Table 1. (a) symmetrical variant, (>) great aperture ratio, ,(1) fosal 


length in cm, (2) dimensions of the aperture diaphragm jn cm , (3) S in % of 
Zn, (4) source dimensions in mm, (6) aperture ratio, cm, (7) d=A(He)/(He), % 
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KEL'MAN, Veniamin Moiseyevich; YAVOR, Stella Yakovlewna; ARTSIMOVICH, 


L.A., akademik, otv, red.; GOL'SHTEYN, G.A., red.izd-va; 
AREF'YEVA, G.P., tekhn. red. 


[Electron optics] Elektronnaia optika, Izd.2., perer. 4 dop, 
Moskva, Iad-vo Akad. nauk SSSR; 1963. 362 p. (MIRA 16:6) 
(Electron optics) 
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PpBRIODICAL: Zhurnal tekhnschesktey ‘fiziki, v. 33, no. 3, 1963, %68=370 


«wad rupole leases may have negative chrs 


romatic aberration if the 
\eteeen magnetic and electric fields nas 2 certain valse. It dg 
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2Oposeag in such 


wot 


#4 SGas ine synnetry plane of the former coine{ies witc 
d witty psane of tne lattes. Besides this, the electric and magnetic 7 


4 field forces acting on the charged Part iose are counter to one ancther. 
(der these assumptions f the electrostatic and . the nagmeti 


n t 
eG G02 


& x 
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+s. in tne relativistic case the paraxial trajectories have the | 
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B167/B102 
AUTHORS 1 “Kelman, ¥otey—and Rodnikova, I. V. 
TITLE: Mass spectrometers with two-dinensional electric and magnetic 
fields 


PERIODICAL! Zhurnal tekhnicheskoy ficiki, Vs 33» mo-~ 4, 1963, 387 - 392 1 


TEXT; In tne previous paper of the authors (ZhTF, 52, no- 3, 1962, 269) 
nass spectrometers with very small aberration are described, the deflecting 
system of which consists of two-dimensional magnetic and electrostatic 
fields which ere arranged separately in a series. The ion bean vefors 
entering and after leaving the fields ie parallel. The postulation that 
the entire syatem must be achromatic determines the mutual position of the 
magnetic and the electric part of the apparatus. The entire system a6 a 
whole could not be two-dimensional. In the present paper the electron- 
optical properties of auch a aystem are studied for the case that the 
entire system remains two-dimensional. The formulas are established for 
the general relativistic case and then simplified for the nonrelativistic 
case (low particle velocity) frequently occurring in practice. The angular 
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Haoe spectrometers with... B187/B1i02 
Vv coo Vy 
magnification of the eyatem ia Ha Pt a, | whore fh is the angle of 
$ y 2 COS Won 
deflection, ¥ the eiectric potential, ve » ¥(1 - a), m ig the rest mass 
2mc 


of the particle. The indices 1 and 2 denote the values before and after 
the passage through the corresponding fields; the index m signifies that 
the particle shail move in the central plane. The condition for achronatisa 


sin v 
is aR 2a « - . Three schemes of the arrangement for mass spectroscops 
1a 1 


are described, which when the direction of motion of the particles is re- 
versed, yield three further schemes. The following formulas are valid for 
these schemes (for nonrelativistic approximation). The horizontal 


y cos d5 Po 


<n 
Vi ve v 


F 
; 2 \"9 
magnification of the instrument is Ma ~ HL \s-s"-* - too UFO 7, ° 
or $F Ty cos Fo. F\V5 
F, and F, denote the focal widths of the collimator and the focusing lens, 


Vy ia the potential in the object epace of the collimator lens and V5 is 
Card 2/3 
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Mass spectrometers with... 8187/3102 : 

the potentiai in the image epace of the focusing lens. Furthermore 

formulas are derived for the image line and the radius of curvature of the 
Py v 

di 2 | 2 1 

image, Fo» = a V7 tg bo (1 - v,) is valid for the linear dispersion 


of the apparatua, m is the particle mass. The design of the three cs 
apparatus described in the present paper ia simpler then that susgested by ea 
tne author in hig previous paper since siaple electroatstic alit lenses 
are aged and not teleacopic systema of such lenses ag before. Sinse the 
iel.eution angle in the magnetio field is limited with 90° the dispersion 
18 .owor. There are 5 figures. 
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Achromatic quadrupole lenses. Isv. AN SSSR. Ser, fiz. 073 
1135-1138 S$ '63. (MIRA 16:9) 


1, Piniko-tekhnicheskiy institut im, A.F.loffe AN SSSR. 
(Electron optics) 
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Acceleration of charged particles by periodically varying 
magnetic fields. Zhur.tekh.fiz. 33 no.1:19.27 Ja '63, 

. (MIRA 16:2) 
1. Fiziko~tekhnicheskiy institut imeni A.F.Joffe AN SSSR, 
Leningrad. : 

(Particles (Nuclear physics)) (Magnetic fields) 
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uadrupole lens with negative chromatic atrration. Zhur, tekh. fiz. 
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ORYKIN, 3. V.3 KEL'MAN, V. M.; MEDNIKOVA, L. S. 


“Dispersion Properties of a Prismatic Electrostatic Beta Spectrometer.” 


aaa submitted for All-Union Conf on Nuclear Spectroscopy, Toilisi, 14-22 
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ACCESSION NR: AP4013421 ; : § /0057/64/034/002/0321/0325 
AUTHOR: Keltman, Vols ; Levchenko, S.1.; Luzyanin, 1.D.; Peregud, B.?. 


TITLE; Vertical focusing of an electron beam in an axially symmetric radially in- 
- creasing magnetic field by cylindrical magnetic lenses 


t 

SOURCE: Zhurnal tokhn.?1z., v.34, No.2, 1964, /321-325 

Topic TAGS: electron beam, electron beam focusing, magnetic lens, cylindrical mag@ 
netic lens, vertical peam focusing, vertical cyclotron beam focusing, cyclotron, ac~ 
celerator, continuous injection accelerator 


“ABSTRACT: This paper is the most recent of a series (V.N.Kel'man, B.P.Peregud, K. 
_A.Domatova, ZhTF 28 ,No.5 1055-1060 ,1958; Yu.¥ -Vandadurov ,Ibid.28 No.5 ,1065~1076 , 
1958; V.M.Kel’man, sao aaa A Dolmatova ,-D,Luzyanin ,1bid,20 ,No.2,153-158 1990 : 
devoted to discussion of a system for vertical focusing of the bean in a cyclotron — 
or similar device. The focusing system 168 described in earlier papers of the sori, 
The focusing systen consists of a number of cylindrical magnetic lenses located on ; 

- equally spaced radii of the acceleration chamber. The present paper reports an ex 
perimental investigation of the effectiveness of the focusing system by means of 
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‘ ACCESSION NR: Ap4013421 


' probe measurements of beam intensity under various conditions. The apparatus (ex- 
cept for.the probe, which presents no novel features) was deseribed in an earlier 
‘ paper. The chamber was 4 cm high and somewhat more than 32 cm in radius. A 5 keV 
' electron-beam was employed. The beam current was. measured at 135° from the injec- -:] 
‘tion point as a function of the current in the focusing lenses. Appropriate excita- | 
: tion of the lenses increased the beam current by a factor of 100. The beam current «| 
_was measured as a function of the radius with the lenses excited. 81x peaks could 
‘be distinguished which, by their relative heights, could be correlated with the 1 
first six revolutions of the bean. The positions of the bean after each of its first. 
‘ five revolutions were calculated by a method developed in a previous paper. The j 
‘ calculated beam positions agreed very well with the locations of tha five highest 
‘ peaks on the current versus radius curve. The position of the beam after the sixth 
> revolution is not discussed. The following conclusions are drawn: 1) The proposed 
‘ system assures’ effective vertical focusing of an electron beam in a radially in- 
' creasing magnetic field. 2) Formulas developed in an earlier paper can be omployed 
to calculate the behavior of the system. 3) The system can be recommended for use 
with cyclotrons to increase the beam energy, and for the development of new types 
of continuous injection accelerators. "he authors express their gratitude to Yu. 
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Vv. Vandakurov and Yu.S.Korobochka for the interesting and valuable discussions that: 
occurred during the coursé of the work. Orig.art ohas; 4 formulas, 5 figures and =. 
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l. Piziko-tekhnicheskly institut iment A.F. Joffe AN SSSR, Leningrad. 
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“TITLE: Exact integration of the equationa of motion of relativistic cherged B 
Particles for a certain clans of variable électromagnetic field 
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| SOURCE: Zhurnal eksrerimental'noy 4 teoreticheskoy fiziki, v. 49, no. 1, 1965, 
 210=213 


TOPIC TAGS? motion equation, nonlinear 3 Ifferential equation, partial differential 
, equation, first order differential equation, charged particle, relativistic particle 
i ; 


| ABSTRACT: The authors obtain an exact solution for the equations of motion of re« 
| lativistie charged particles in a variable electromagnetic field having rotational 
‘symmetry, in which there ig a median plane that is perpendicular to the symmetry 


at, 


,for the electric field. ‘The motion of the particles in this plane is treated, It 
‘is assumed in addition that the charges produce no electric ficid and that the 

‘electrostatic potential is zero, The magnetic component of the field hag only an 
azimuthal]. component in the median plane. The equations of motion are derived from 
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SOURCE CODE: UR/0057/66/036/011/2028/2034 


‘AUTHOR: Kel'man,V.M, : Rodnikova,I.V. ; Uteyev,M,L, 
ay wee Ree man VM iF 2 


ORG: Institute of Nuclear Physics, 


Kaz.SSR, Alma-Ata (Institut yadernoy fiziki 
-| Kaz, SSR) ; 


‘| TITLE: A magnetic prism mass spectrometer 


SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 11, 1966, 2028-2034 . 


TOPIC TAGS: .mass spectrometer, prism, magnetic field, electrostatic lens 

ABSTRACT: A magnetic prism mass spectrometer is described, theoretical and experi~ 
mental background for the design of which will be found in two papers by V.M, 
Kel'man and collaborators (ZhTF, 31,1083,1961; DAN SSSR, 160,85,1965). Collimation - 
and focusing are accomplished by two identical 100 cm focal length Singlet electro- 
Static lenses. The dimensions of the pole pieces of the magnetic prism, in which 
the beam is deflected through 106°, are 3 x 15 x 13 cm, and the gap between them is 
16 mm. A beam of 4,0-4,2 keV dons from a conventional electron -impact ion source is 
admitted through a 0,1 mm slit, limited by a 1.0 x 1,2 cm oval iris 88 cm from the 
slit, collimated by the electrostatic lens 12 cm from the iris, deflected by the 
magnetic prism, and focused by the second lens onto an adjustable slit having a 
maximum width of 0.35 mm. The current through the exit slit is amplified and recorded 
with an automatic Plotter, The ion beam is brought to a line focus by the fringe 
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field of the Prism, ant 


instrument ig properly adjusted 


The 
persion of the instrument is 1330 mm (i.e., 13 3 mi 
8, . m per percent 
change). The records of several Close mass doubiets obtained with the iceciene ‘ 
are presented, A resolving power of about 2200 wag achi 
open, and resolving pow 


recorded without the se 
collimate the beam and br 
deterioration of the 
2 formula and g figu 


a i Spectra were also 
8, the collimator being adjusted to over- 
ing 1t to a focus on the exit slit, There was no appreciable 
resolving power under these Conditions, orig. art. has; 
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$/18 1637684 /001 /o24 /o52 
LIIIDY (1043, /¢8 2,114) B108/B104 


AUTHORS; Yefimova, B. A., Kel'man, Ye. V., and Stil'tans, L. S. 


TITLE: Mechanism of scattering from impurity ions in Bip Te. 


PERIODICAL: Fizika tverdogo tela, v. 4, no, 1, 1962, 152 - 156 


TEXT: The temperature dependences of the electron and hole mobilities of 
polycrystalline Bite, (n- and p-type) were measured at 80 - 600°K. The 


different carrier concentrations at which the measurements were made were 
attained by adding Pb (p-type) and/or CuBr (n-type). In evaluating the 
mobility data it was assumed that the mobility related to scattering from 
impurity ions is independent of temperature and of the mean carrier energy. 


Moreover, it was assumed that erp = 1/tnern * 1/4, oy? where Upon 18 


the mobility with scattering from thermal lattice vibrations, aes is the 


mobility with scattering from impurities. The effect of scattering from X 
impurities on the thermo-emf is less than 10 - 12%. It was therefore 
possible to calculate the levels of the chemical potential from the themoea 
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emf. The electron and hole mobilities in the case 9f peat tery from tie 
thermal lattice vibrations are proportional to T “ and T72-1 ,» respec- 
tively. Experiments as well as calculations were proof of the correctness 
of the law 1~ (1 - carrier free path) (M. N, Vinogradova et al., FIT, 
a, 9, 1333, 1959). This law accounts for screening of the charge of the 
impurity ions owing to high dielectric constant and high carrier concen- 
tration, The experimental and calculated cross sections S of scattering 


from impurity ions agree well with each other (Sis co 2107'? om” 4 


y 


Sunt 3.19719 em”), corresponding to an "ion radius" of about 3 &. There 


are 4 figures, 1 table, and 7 references: 2 Soviet and 5 non-Sovict. The 
four most recent references to English-language publications read as 
follows: H. Brooks, C. Herring. Phys. Rev., 83, 879, 1951; K. Hashimotc. 
Mem. Fac. Science, Kynsyn University, ser. B, 2, 5, 165, 1958; I. G. 
Austin. Proc. Phys. Soc., 72, 545, 1956; N. Sclar. Phys. Rev., 104, 1548, 
1956. 


ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad (Institute of 
Semiconductors AS USSR, Leningrad) 
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YEFIMOVA, B.A.; KEL'MAN, Ye.V.3; STIL'BANS, L.S. 


Mechanism of scattering on impurity ions in BioT3. Fiz, 
tver, tela 4 no,1:152-156 Ja '62, (MIRA 1532) 


1. Institut poluprovodnikov AN SSSR, Leningrad. 
(Bismuth telluride) 
(Electrons—Scattering) 
(Ions) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510014-0" 


ST Bt PEE ee ee 


eg Sete Lee EES Seep ae ee eer 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510014-0 


USSR / Microbiology. General Microbiology. -=ffect of F 
' External Agents. Disinfection. 


&£bs Jour; Ref Zhur-Biol., No 2, 1959, 5421. 


author : Kogan, D. A.; Kel'man, Z. N. 


3 Inst : Uzbek Institute of Urtmszedics, Traumatology 
and Prosthetics. 
Title : Effect of Ultraviolet Radiation of Bactericidal 


Lamp on Pathogenio ‘iicroflora of Wounds. 
} 


Cris Pub: Tr. Uzb. in-i. in-ta ortopedii, travmatol, i 
protezir., 1955, 6, 89-91. 


Pall Abstract: The effect of dcmestic ultraviolet bactericidal 
lamp, emitting only ultraviolet ravs radiation 
with a wave length of 263.5 m/i on Proteus, bac~ 
illus 2yocyaneus, Escherichia coli, Stayhylococ- 
cus aureus, and Staphylococcus albus was studisd. 
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USSR / Microbiology. Microbes, Pathogenic to Man and F 
Animals. General Problems. 


Abs Jour t Ref Zhur - Biologiya, No 5, 1959, No. 19544 


| Author + Kel'man, 2. Ny 
| Inst : Uzbek Scientific-Research Institute of 
Traumatology and Orthopedics 


Vaccine Therapy and Vaccine Prophylaxis in 
Experimental Wound Infections 


Title 


Orig, Pub : Tr. Uzb. n.-i. in-ta travmatol. 1 ortopedii, 
1957 (1958), 7, 65-69 


Abstract It was indicated previously that specific 
antibodies are formed in the animals’ blood 
at the presence of Proteus in a wound; titer 
and preservation period of these antibodies 
in the blood depend upon the scale of the 
4infection. On the basis of these data, a 
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Abs Jour : Ref Zhur - Biologiya, No 5, 1959, No. 19544 


vaccine was prepared from the culture of the 
Proteus for accelerating the healing process 
of the wounds. ‘The washed day-old Proteus 
culture was heated over a water bath and 
diluted with a saline solution to a density 

of 10 billion microbes. Tests wore conducted 
on 85 rabbits, which were previously immunized. 
When subcutaneous inoculations of 500 million 
microbes were given to the tested animals, 

an infiltrate with pus content is formed, 
after lancing of which, the wound healed. 

It was shown that the heated, as well as the 
formalinized vaccine, during the same periods, 
accelerate healing of the wounds, depending 
upon the quantity of the inoculated microbes. 


Card 2/3 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510014-0 


Y, 
Effect of the sweiliny DOT Rapyenmla arn. oY 
the yluid of nective suusiocse doo tne eetooe.. oy elas 
NOwetee 2 Mrobp ths, CMEPA LT d2] 
Ll. Irkatskiy meditsinekly inetdbur. 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510014-0" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510014-0 


So nn ro mer rnrmaenmsesrapey 


KEL'MANS, A,K. (Moskva) 
Evaluation of the rejiability of information transmitting systems 
with random structure taking into account the value of transmitted 
communications. Avtom, 1 telem. 24 no.9:1250-1259 S ‘63, 

(MIRA 16:9) 
(Information theory) 
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AGCESSION NR: AP4024683 g/0103/64/025/002/0207/0212 : 
AUTHOR: Kel'mans, A. K. (Moscow); Mamikonov, A. G. (Moscow) 7 
TITLE: synthesising optimum-reliability infor mation-trans mission structures 

SOURCE: Avtomatika i telemekhanika, v. 25, no. 2, 1964, 207-212. 


TOPIC TAGS: automatic control, link aystem, communication link syatem, 
; optimum reliability link, optimum reliability network, information transmission 
[es system : 


ABSTRACT: The problem of synthesizing a link structure (network) having an 
| optimum reliability when the mean losses caused by link and apparatus faulta are | 
taken as a reliability criterion is theoretically considered. The apparatus 
reliability is considered constant; hence, the infor mation-system reliability 
depends on the reliability of the link structure only. An algorithm is formulated 
(differing slightly from that of P. K. Prim, "Shortest Connection Networks and 
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| ACCESSION NR: AP4036508 $/0103/64/025/005/0661/0667 


| AUTHOR: Kel'mans, A. K. (Moscow) 


"14 manent ometecusonciag, - 
' TITLE: Optimum problems in the theory of reliability of information networks 


e 
ree Avtomatika i telemekhanika, v. 25, no. 5, 1964, 661-667 

' s . 

|. TOPIC TAGS: system reliability, information system reliability, system 
‘: reserving, information system : : 
al ABSTRACT: An information system which includes n independent and definitely 
;. connected elements, each of them having a probability of failure q, and a cost GQ, 


,i8 considered. The system reliability criterion F = FGiy 0005 Sey oeny Qn) is 


specified. Two types of problems are analyzed: (1) Determine a reserving plan 
that would maximize the system reliability at a limited cost and (2) Minimize the | 
System cost meeting a specified reliability. These problems are solved ; 
(formulas describing losses which correspond to the optimum distribution of the 
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AUTHOR: Keltmans, A. K, (Moscow) “gy fo|—~ 
ORG: None ; : a ; 


tind 


TITLE: The number of trees in a graph, Part 1 
SOURCE: Avtomatika i telemekhanika, v. 26, no, 12, 1965, 2194-2204 


TOPIC TAGS: set theory, graph theory, function analysis 5 


operations has heen deterrnined for a set of graphs. Each graph is associated with a certain 
function, termed the B function, The graphs of the class examined are represented as 


Ge PG, Go, eben Gy). Thie article first of all discusses a technique for the 'decomposttion'' 
of a graph G into G,, G,, sets G. if the indicated representation exists, and secondly, 

{presents a method of obtaining the B -finetions of the graphs Gyr vee G,, and the function F | 
are known, The number of trees in graph D(G) ia easily obtained from the B.. "function of the 


graph G, where D(G) is the value of the B_°-function in a certain point, Orig. art, has: 4 
figures and 19 formulas, r 
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' ACC NR: AP6007861 , SOURCE CODE: UR/0103/66/000/002/0086/0065 
_ AUTHOR: Kel'mans, A.K. (Moscow) me 
ORG: none ~ ; 
i 2] 
| SOURCE: Avtomatika { telemekhanika, no. 2, 1966, 56-65 


- TOPIC TAGS: graph theory, mathematic analysis 


ABSTRACT: The aim of this paper is to present a procedure for a specific class of 
graphs which would make it possible to obtain formulas for the number of trees ina 
graph as functions of the number of peaks and several other parameters. A method for 
the expansion of a graph into elementary segments is indicated, i.¢., a method of the 
determination of a given graph, and whether it is presented in the form of 


. Z 
be G=FG, Go, woes Gy)» (1) \- 


and if so, then what is its representation. The BE ~ functions for several elementary pe 
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saath the class investigated are given. Orig. art. has: 10 figures and 32 formulas. . . 
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"Hydrodynamics and heat transfer in the annular canal with 
an inner rotating cylinder" 


report presented at the ‘2nd All-Union Congress on Theoretical 
and Applied techanics, Moscow, 29 Jan - 5 Feb 64. 
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